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Abstract 

PURPOSETo improve the flexing fatigue, water, and chemical resistance of a brush by 
containing polyester elastomer in a specified amount of high viscous polybutylen 
terephthalate. CONSTITUTION:Monofilaments of 0.05-3. 0mm in diameter for brushes 
made of the mixture of 50-90 in wt% of polybutylene terephthalate of which melt viscosity is 
4,000 poises or more and 50-10 in wt% of polyester elastomer are formed. Constitution of 
a brush using these monofilaments as component parts improves the bent degradation, 
water, and chemical resistibilities of the brush. In this case, the polyester elastomer is a 
block copolymer composed of polyester hard segments and about 200-6,000 in number 
average monocular weight of polyether soft segments, and the ratio of the hard segments 
and soft segments is 15-90wt%, 85-1 Owt%. 
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1. Title of Invention 



2.Claim (s ) 



melt viscosity brush . where diameter which becomes with 
polybutylene -terephthalate 50~90parts by weight of4,000 
poise or greater and blend of polyester elastomer 50~10parts 
by weight as material consists of the monofilament of 0.05 - 
3.0 mm 



3 Detailed Description of the Invention 
(Industrial Area of Application ) 
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this invention is superior toughness , flexural fatigue 
resistance , water resistance , chemical resistance and yam 
producing behavior doing, equihbrium , it issomething 
regarding useful brush for especially cleaning and as the or 
other industrial brush for surface finish . 

[Prior Art] 

synthetic resin monofilament than past is more widely used 
metal , wood and cleaning and finish of stone or other surface 
* such as regarding field of industrial bmsh which is done, 
nylon 6 , nylon 66 , nylon 12or other polyamide , 
polyethylene tcrcphthalalc . polybutylene terephthalate or 
other polyester and polyethylene , polypropylene or other 
polyolefm where toughness and yam producing behavior are 
superior as material of monofilament are adopted mainly. 

Therefore making use of brush which consists of these 
synthetic resin monofilament , whenit does finishing of for 
example metal surface , heat emission phenomenon occurs 
with frictionwith brush and metal surface , monofilament 
melting as time, is done inhibition completely because it 
means that performance as brush , heat emission is removed 
in friction a this way, furthermore whilewater or warm water 
or water injection doing weak acidity liquid etc on workaspect 
of brush , with fact that together normalizing of the finished 
surface is done as objective , it is usual to work. But as for 
polyamide monofilament make bmsh which is well used 
generally becauseit is inferior to water resistance sweUing or 
softening doing when job withabove-mentioned or other wet 
condition , when, bmsh performance it decreases not 
only,fiuthermore because it is inferior to also chemical 
resistance , it uses the acidic solution brush being damaged 
there was a problem that durability decreases. Therefore when 
polyamide monofilament make brush is used with wet 
condition , itincreases rotation rate of brush when, it had 
become undesirable result in the or other industrially where it 
is necessary to devise or other energy reinforcement 
countermeasure which strengthens pushing pressure shortens 
brush performance inevitably, causes the energy loss . 

On one hand, because as for polyester water resistance is 
satisfactory' bycomparison with polyamide , when this 
polyester monofilament is applied to one for brush , 
deficiency of above-mentioned polyamide monofilament 
make bmsh is expectedas those which can be cancelled, but as 
for polyetliylene terephtlialate which is a representative 
polyester because stiffness is too high, being inadequate in 
brush application . inaddition as for polybutylene 
terephthalate stiffness is low by comparison with the 
polyethylene terephthalate , As for brush characteristic while 
it is superior, bending resistance of monofilament 
beinginferior, because quite fading it is easy, fact that it could 
notshow sufficient performance as bristle of industrial brush 
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is actual condition. 

(problem which it tries that this invention will solve) 

Then these inventors shows brush performance where 
monofilament which designates the composition which 
certain amount mixes polyester elastomer in this making use 
of polybutylene terephthalate which possesses melt viscosity 
of relatively high level result of the diligent investigation, as 
base resin with acquisition of brash which toughness , flexural 
fatigue resistance , water resistance , chemical resistance and 
yam producing behavior do and are superior equilibrium as 
objective , as material coincides to above-mentioned 
objective , Especially, you discovered fact that it is useful as 
industrial brush arrived in this invention . 

(Means to Solve the Problems ) 

Namely this invention melt viscosity is something which 
offers brash where diameter which becomes with 
polybutylene terephthalate 50~90parts by weight of 4,000 
poise or greater and blend of polyester elastomer 50~10parts 
by weight as material consists of monofilament of 0.05 - 3.0 
mm . 

polybutylene terephthalate which is used with this invention 
(Below PBT it abbreviates. ) with substantially terephthahc 
acid or ester-forming derivative and 1 and 4 -butanediol or 
after esterification or transesterification doing ester-forming 
derivative , ifwith polyester which is acquired by 
condensation polymerization doing, it is a littleratio, 
isophthalic acid , phthalic acid , naphthalenedicaiboxyhc 
acid , adipic acid and sebacic acid or other other dicarboxylic 
acid and ethyleneglycol , propylene glycol , neopentyl glycol , 
cyclohexanediol and polyalkylene glycol or other other diol 
can be contained. 



In addition PBT which is used can contain heat stabiUzer , 
antioxidant , colorant , lubricant , flame retardant and the 
antistatic agent or other conventional additive . 

When here generally PBT melt spinning it makes 
monofilament , meh viscosity is used 3,000 poise or less 
polymer of low viscosity relatively, but mixing the polyester 
elastomer to low viscosity PBT a this way, when it does melt 
spinning , outflow state of molten polymer which discharges 
from spiimeret becoming unstable ,Dia imevermess occurs, 
yam break happening. Even if yam-spinning being 
satisfactory, drawn state becomes nonuniform infoUowing 
stretching process , in order causes core yam , to cause yam 
break isnot desirable. In addition assuming, that correct 
normally yam-making was possible temporarily ,Dia 
imevenness of monofilament which it acquires becoming 
large, performance as monofilament for brash decreases, this 
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undesirable tendency when it is a monofilament where 
diameter is thick about, is remarkable. 

Therefore as for this invention melt viscosity so-called of 
4,000 poise or greater , especially 4,500 poise or greater 
relatively being something which designatesthat PBT of high 
viscosity is used as feature, blending and spinning doing the 
polyester elastomer with this, above-mentioned problem does 
not occur, monofilament where especially flexural fatigue 
resistance is superior it becomes possible meh spinning to 
make stable and efficient . There is not especially restriction 
in upper limit of melt viscosity of the PBT which is used with 
this invention . Because with excessive high viscosity melt 
spinning becomes difficuh, the upper hmit 30,000 poise , 
especially 25,000 poise is suitable. 

Furthermore it is a value which was measured with condition 
of the pressure 20*/c*, spinneret diameter 0.5mm , 
temperamre 240-250* meh viscosity as it is called in this 
invention making use of high Chemical Formula flow tester . 

In addition polyester elastomer which is used with this 
invention polyester hard segment and with block copolymer 
which number-average molecular weight approximately 
consists of polyether soft segment of 200 -6,000, ratio of hard 
segment and soft segment is something of 15 - 90 weight % 
anti- 85-10 weight %. terephthalic acid , isophthalic acid , 
phthalic acid , 2, 6- and 1 and 5 -naphthalenedicarboxylic 
acid , bis (p- caiboxy phenyl ) methane , anthracene 
dicaiboxylic acid and 4, 4' -di phenyl ether dicarboxyhc acid 
or other aromatic dicaiboxylic acid , 1, 4- cyclohexane 
dicaiboxylic acid , cyclopentane dicarboxyhc acid and 4, 
youcan list 4' -di cyclohexyl dicarboxyhc acid or other 
cycloaliphatic dicaiboxylic acid and adipic acid , sebacic 
acid , azelaic acid and dimer acid or other aliphatic 
dicaiboxylic acid etc, as dicaiboxylic acid component which 
forms polyester hard segment , but 50 mole % or more use of 
aromatic dicaiboxylic acid are desirable atleast in point of 
mechanical properly and heat resistance , use of especially 
terephthalic acid is recommended. 

In addition it can use carbon number 2 to 12 aliphatic or 
cycloaliphatic diol namely ethyleneglycol , propylene glycol , 
1.4-butanediol . neopent> l glycol , l,5pentanediol , 1, 6- 
hexanediol . decamethylene glycol , cyclohexane dimethanol 
and bis (p- hydroxTphenyl ) biphenyl , bis (p- 
hydroxyphenyl ) metliane , bis (p- hydroxyphenyl ) propane 
or other bisphenol and those blend , as diol component which 
configuration does hard segment , but it can use especially 
carbon number 2 to 8 aliphatic or cycloaliphatic diol 
desirably. 
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In addition it makes poly (alkylene oxide ) glycol which 
configuration does the polyether segment , especially poly 
(tetramethylene oxide ) glycol with such as polyethylene 
glycol , poly (1 and 3 - and 1 and 2 -propylene ) glycol , poly 
(tetramethylene oxide ) glycol , polyethylene glycol 
-polypropylene glycol block copolymer , polyethylene glycol 
- poly (tetramethylene oxide ) glycol random copolymer is 
desirable, these combined use possible of course, number 
average molecule * of these poly (alkylene oxide ) glycol 
approximately range 200 - 6,000is ideal. 



You can use those where especially terephthalic acid ,1,4- 
butanediol and number-average molecular weight 
approximately consist of poly (tetramethylene oxide ) glycol 
300 - 6,000 desirably even inabove-mentioned polyester 
elastomer . 

Furthermore especially it does not restrict melt viscosity of 
polyester elastomer ,but use of those of 1,000 poise or greater 
is desirable even among them. 



Concerning preparation method of composition wliich 
consists of PBT and the polyester elastomer there is not 
especially restriction. It can list dry blend which repelletizing 
is done or melting and mixing it does,method and method etc 
which molding designates descriptionabove directly as 
monofilament . 

As for melt spinning of monofilament it is possible to do in 
origin quite ofsatisfactoiy yam producing behavior , 
according to melt extrusion spinning method of conventional 
polyester monofilament after melt spinning is done as needed 
drawing and heat-set and furthermore also it ispossible to 
grant toughness etc. 

diameter of monofilament wliich is acquired this way 0.05 - 
3.0 mm , being necessan' especially to be range of 0.2 - 2 and 
0 mm ,under 0.05 mm being inferior to performance as brush , 
when itexceeds 3.0 mm , because yam producing behavior 
decreases considerably, is notdesirable. 

In addition can cross section shape of monofilament for brush 
of this invention take roimd , elUptical , triangle , square and 
star shape or other each configuration . 



As for above-mentioned PBT and mixture fraction of 
polyester elastomer , former 50 - 90 parts by weight 
especially 70 - 90 parts by weight and the latter ratio of 50 - 
10 parts by weight especially 30 - 10 parts by weight (total 
lOOparts by weight ) are desirable, polyester elastomer under 
10 parts by weight satisfactoiy not be able to improve flexural 
fatigue resistance of monofilament , when itexceeds 50 parts 
by weight , because toughness of monofilament inhibition it is 
done,are not desirable. 
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(1) 

PelPffi 10mm (D 2 Si^rBllC. 50mm (D^E/y 



And monofilament which is acquired at description above 
bristle implanting itdesignates brash of this invention as 
substrate , or it is acquired byforming with or other means 
which compilation wool is done, asneeded configuration . 

(Action of invention) 

Because as for brash of this invention , originating in certain 
amount containing polyester elastomer , toughness and 
flexural fatigue resistance of monofilament quite 
areimproved, designing thinly in comparison with past, 
furthermore notonly possessing equal flexural hardness etc, 
when it is difficult fatigue ,furthermore brash turning, rotation 
rate and pushing pressure small, fine finished surface can be 
acquired. Therefore as for bmsh of this invention it is useful 
as especially metal , wood and industrial brash which does 
stone or other cleaning and surface finish etc, but with 
applicable , fit effect can be expected to other things and to 
brash for brash , clothing brush or other general home of hair 
bmsh , kitchen . 

Listing Working Example below, furthermore you detail 
effect of the this invention . 

(Working Example 1-3, Comparative Example 1-3 ) 

PET of melt viscosity 5, GOOpoise (Toray Industries Inc. (DB 
69-053-5422 ) X make CM1200 ) and dry blend it does offers 
melting and mixing does,from round nozzle of 4 hole , with 
warm water bath , after in 4.5 times with the condition of 
resin temperature 270* , extmsion pressure power 120 X /c*, 
sprayed amount 150g/minute spinning does 50 * cools the 
solidification , next polyester elastomer [block copolymer 
-melt viscosity 1, 200 of PBT 60parts by weight and poly 
(tetramethylene oxide ) glycol 40parts by weight of molecular 
weight 1, 400 ] at ratio of Table 1 , this to melt extrader 
andand 140 *. during hot airbatliing drawing, monofilament 
of each diameter 0.60mm was acquired 150 * by heat-set 
doing during hot air batliing. 

In addition for comparing nylon 6 alone monofilament was 
produced with condition wliicliis similar to description above 
making use of nylon 6 (Toray Industries Inc. (DB 
69-053-5422 ) X make M1021 ) of the melt viscosity 6, 000. 

In combination with result of appraising below-mentioned 
characteristic concerning each monofilament which it 
acquires to Table 1 it shows. 

(1) 

flexural hardness 

Between 2 fiilcram of spacing 10mm , monofilament of 
length 50mm is placed, whenapplying pullout load on central 
portion , sample curves, when coming out,shows between 
fulcrum with maximum load . 
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flexural fatigue resistance 

Applying load 1.5kg on one end of monofilament which it 
locks, 180 times per minute reciprocation doing this load side 
with degree of bending angle 260, until bending 
repeatingsection of monofilament which it locks (Cutting) 
breakage loss , you appraised bymeasuring reciprocation 
number of times . 

(3) 

tensile break tenacity and elongation 

It measured according to normal of JISL1069. 

(4) 

water resistance 

40 * in warm water 3 hours after leaving, you observed 
monofilament with naked eye , appraised with following 



no change 
0... 

For most part no change 
* 

A httle swelhng 
X** 
swellmg 
(5) 

chemical resistance 

acid (10% sulfuric acid ) and after in organic solvent (carbon 
tetrachloride ) 3 hours soaking and leavmg,you observed 
monofilament with naked eye , appraised with following 
standard . 

0... 

no change 
* 

A httle swelhng 

X** 

sweUmg 

(5) 

yam producing behavior 
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As been clear from result of Table 1 . monofilament which 
consists of PBT and polyester elastomer is superior in 
touglmess and flexmal fatigue resistance the PBT alone 
(Comparative Example 2 ) and in comparison with nylon 6 
alone (Comparative Example 3 ). furthermore PBT origintil 
flexural hardness not only is possessed, also water resistance , 
chemical resistance and yam producing behavior quite being 
satisfactoty. has possessed optimum cliaracteristic as one for 
brush . In addition when mixed amount of polyester elastomer 
60 parts by weight it is many. (Comparative Example 
3 )deteriorates toughness and flexural fatigue resistance it 
decreases not only, yam producing behavior . 

(Working Example 4 ) 

While drawing up rotating bmsh of diameter 300mm , length 
200nmi . bristle length 60mm making use of monofilament 
w liicliis acquired with Working Example 2 . turning with 
velocit} of each minute 900 revolution, furthennore water 
injection designating tliis as finisliing section, when it did 
finisliing of iron sheet surface , satisfactory finish *it was 
possible to achieve easily, also durabiUty of brush quitewas 
superior. 

(Effect of Invention ) 
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As above explained, brash of this invention is superior, 
toughness , ilexural fatigue resistance , water resistance 
chemical resistance and yam producing behavior doing 
equilibrium , shows useful effect in various application 
whichdesignate especially industrial brush as main 
component . 
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